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Reliability of Semiconductor
Lasers and Optoelectronic
Devices John Wiley & Sons
In Optoelectronic Integrated
Circuit Design and Device
Modeling, Professor Jianjun
Gao introduces the
fundamentals and modeling
techniques of optoelectronic
Optoelectronics CRC Press
devices used in high-speed
Optical devices in communication and
optical transmission systems.
computation have a significant impact on
our daily life, although we may not even be Gao covers electronic circuit
aware of their existence, as in case of inter- elements such as FET, HBT,
MOSFET, as well as design
continent fiber cables that connect people
around the world, making it a global village. techniques for advanced
optical transmitter and
Novel nanoscale structures have
receiver front-end circuits.
demonstrated a wide range of unique
The book includes an overview
features; therefore have became a hot
of optical communication
research topic. Not only that the novel
structural materials are used in biomedical systems and computer-aided
optoelectronic IC design
therapy, but also the nature inspires the
before going over the basic
design of innovative optical structures. In
this book, we focus on recent developments concept of laser diodes. This
of theoretical analysis, designs of novel nano- is followed by modeling and
photonic structures and functional materials parameter extraction
techniques of lasers and
for optical instrumentation. This book is
photodiodes. Gao covers highconstituted of 10 chapters contributed by
speed electronic
renowned researchers from all over the
world who work in the forefront of this field. semiconductor devices,
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personal account of the author's own
optical transmitter design,
and optical receiver design in pioneering
Solid State and Quantum Theory for
the final three chapters.
Optoelectronics Woodhead Publishing
Addresses a gap within the
The second edition of Gallium Nitride &
rapidly growing area of
Related Wide Bandgap Materials and Devices
transmitter and receiver
provides a detailed insight into the global
modeling in OEICs Explains
developments in GaN, SiC and other
diode physics before device
optoelectronic materials. This report also
modeling, helping readers
examines the implication for both suppliers and
understand their equivalent
users of GaN technology. For a PDF version of
circuit models Provides
the report please call Tina Enright on +44 (0)
comprehensive explanations for 1865 843008 for price details.
E/O and O/E conversions done Optoelectronic Integrated Circuit Design
and Device Modeling Springer Nature
with laser and photodiodes
Covers an extensive range of This authoritative account of electronic
and optoelectronic devices covers the
devices for high-speed
fundamental principles of operation,
applications Accessible for
and, uniquely, their circuit applications
students new to microwaves
Presentation slides available too.
for instructor use This book Handbook of Optoelectronics
Cambridge University Press
is primarily aimed at
This book gives a fascinating picture of
practicing engineers,
the state-of-the-art in silicon photonics
researchers, and postgraduates in the areas of RF, and a perspective on what can be
expected in the near future. It is
microwaves, IC design,
composed of a selected number of
photonics and lasers, and
solid state devices. The book reviews authored by world leaders in
the field and is written from both
is also a strong supplement
academic and industrial viewpoints. An
for senior undergraduates
in-depth discussion of the route towards
taking courses in RF and
microwaves. Lecture materials fully integrated silicon photonics is
for instructors available at presented. This book will be useful not
only to physicists, chemists, materials
www.wiley.com/go/gao
Optoelectronic Organic-Inorganic
scientists, and engineers but also to
Semiconductor Heterojunctions CRC
graduate students who are interested in
Press
the fields of microphotonics and
The MOCVD Challenge: Volume 2, A
optoelectronics.
Survey of GaInAsP-GaAs for Photonic and
Electronic Device Applications focuses on
GaAs systems and devices grown by
MOCVD, specifically MOCVD growth of
GaAs and related alloys and GaInP for
photonic and electronic applications.
Along with Volume 1, this book provides a

Semiconductor Optoelectronics John Wiley
& Sons
While applications rapidly change one to
the next in our commercialized world,
fundamental principles behind those
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textbook is readily adoptable for an
applications remain constant. So if one
understands those principles well enough undergraduate course on semiconductor
physics devices, and with its emphasis on
and has ample experience in applying
consolidating and applying knowledge of
them, he or she will be able to develop a
capacity for reaching results via conceptual fundamental physics, it will leave students in
engineering and the physical sciences well
thinking rather than having to
Introduction to Semiconductor Lasers for
Optical Communications John Wiley & Sons
This classroom-tested textbook provides a selfcontained one-semester course in
semiconductor physics and devices that is
ideal preparation for students to enter
burgeoning quantum industries. Unlike other
textbooks on semiconductor device physics, it
provides a brief but comprehensive
introduction to quantum physics and statistical
physics, with derivations and explanations of
the key facts that are suitable for second-year
undergraduates, rather than simply postulating
the main results. The book is structured into
three parts, each of which can be covered in
around ten lectures. The first part covers
fundamental background material such as
quantum and statistical physics, and elements
of crystallography and band theory of solids.
Since this provides a vital foundation for the
rest of the text, concepts are explained and
derived in more detail than in comparable
texts. For example, the concepts of
measurement and collapse of the wave
function, which are typically omitted, are
presented in this text in language accessible to
second-year students. The second part covers
semiconductors in and out of equilibrium, and
gives details which are not commonly
presented, such as a derivation of the density
of states using dimensional analysis, and
calculation of the concentration of ionized
impurities from the grand canonical
distribution. Special attention is paid to the
solution of Poisson’s equation, a topic that is
feared by many undergraduates but is brought
back down to earth by techniques and
analogies from first-year physics. Finally, in the
third part, the material in parts 2 and 3 is
applied to describe simple semiconductor
devices, including the MOSFET, the Schottky
and PN-junction diodes, and optoelectronic
devices. With a wide range of exercises, this

prepared for a future where quantum industries
proliferate.
Semiconductor Optoelectronic Devices
CRC Press
Handbook of Optoelectronics offers a selfcontained reference from the basic science
and light sources to devices and modern
applications across the entire spectrum of
disciplines utilizing optoelectronic
technologies. This second edition gives a
complete update of the original work with a
focus on systems and applications. Volume I
covers the details of optoelectronic devices
and techniques including semiconductor
lasers, optical detectors and receivers, optical
fiber devices, modulators, amplifiers,
integrated optics, LEDs, and engineered
optical materials with brand new chapters on
silicon photonics, nanophotonics, and
graphene optoelectronics. Volume II
addresses the underlying system technologies
enabling state-of-the-art communications,
imaging, displays, sensing, data processing,
energy conversion, and actuation. Volume III
is brand new to this edition, focusing on
applications in infrastructure, transport,
security, surveillance, environmental
monitoring, military, industrial, oil and gas,
energy generation and distribution, medicine,
and free space. No other resource in the field
comes close to its breadth and depth, with
contributions from leading industrial and
academic institutions around the world.
Whether used as a reference, research tool, or
broad-based introduction to the field, the
Handbook offers everything you need to get
started. John P. Dakin, PhD, is professor
(emeritus) at the Optoelectronics Research
Centre, University of Southampton, UK. Robert
G. W. Brown, PhD, is chief executive officer of
the American Institute of Physics and an
adjunct full professor in the Beckman Laser
Institute and Medical Clinic at the University of
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California, Irvine.
The MOCVD Challenge PHI Learning Pvt. Ltd.
The new edition of the most detailed and
comprehensive single-volume reference on
major semiconductor devices The Fourth
Edition of Physics of Semiconductor Devices
remains the standard reference work on the
fundamental physics and operational
characteristics of all major bipolar, unipolar,
special microwave, and optoelectronic
devices. This fully updated and expanded
edition includes approximately 1,000
references to original research papers and
review articles, more than 650 high-quality
technical illustrations, and over two dozen
tables of material parameters. Divided into five
parts, the text first provides a summary of
semiconductor properties, covering energy
band, carrier concentration, and transport
properties. The second part surveys the basic
building blocks of semiconductor devices,
including p-n junctions, metal-semiconductor
contacts, and metal-insulator-semiconductor
(MIS) capacitors. Part III examines bipolar
transistors, MOSFETs (MOS field-effect
transistors), and other field-effect transistors
such as JFETs (junction field-effecttransistors) and MESFETs (metalsemiconductor field-effect transistors). Part IV
focuses on negative-resistance and power
devices. The book concludes with coverage of
photonic devices and sensors, including lightemitting diodes (LEDs), solar cells, and
various photodetectors and semiconductor
sensors. This classic volume, the standard
textbook and reference in the field of
semiconductor devices: Provides the practical
foundation necessary for understanding the
devices currently in use and evaluating the
performance and limitations of future devices
Offers completely updated and revised
information that reflects advances in device
concepts, performance, and application
Features discussions of topics of
contemporary interest, such as applications of
photonic devices that convert optical energy to
electric energy Includes numerous problem
sets, real-world examples, tables, figures, and
illustrations; several useful appendices; and a

detailed solutions manual for Instructor's only
Explores new work on leading-edge
technologies such as MODFETs, resonanttunneling diodes, quantum-cascade lasers,
single-electron transistors, real-space-transfer
devices, and MOS-controlled thyristors Physics
of Semiconductor Devices, Fourth Edition is an
indispensable resource for design engineers,
research scientists, industrial and electronics
engineering managers, and graduate students
in the field.

Semiconductor Optoelectronic Devices
Cambridge University Press
Optoelectronic Semiconductor Devices is a
comprehensive new textbook offering a
complete blend of theory and practice.
Starting with basic semiconductor theory it
moves on through a discussion of light
emitters and detectors and then to their
actual manufacture. Features of the book
include full coverage of basic
semiconductors and semiconductor lasers
not seen in most optoelectronic textbooks
of this level; treatment of all types of
detectors, not just pin and avalanche
diodes; details of materials and fabrication;
and extensive references, conceptual and
numerical problems and worked examples.
Optoelectronic Semiconductor Devices can
be used by undergraduate and
postgraduate students in departments of
physics or electrical engineering.

The Physics of Semiconductors CRC
Press
Optoelectronic Organic-Inorganic
Semiconductor Heterojunctions
summarizes advances in the
development of organic-inorganic
semiconductor heterojunctions, points
out challenges and possible solutions
for material/device design, and
evaluates prospects for commercial
applications. Introduces the concept
and basic mechanism of semiconductor
heterojunctions Describes a series of
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for physicists, chemists, electrical engineers
organic-inorganic semiconductor
heterojunctions with desirable electrical and materials scientists involved in research
and optical properties for optoelectronic and development of organic semiconductor
and nonlinear optical materials and devices.
devices Discusses typical devices such Comprehensively examines the properties of
as solar cells, photo-detectors, and
organic optoelectronic and nonlinear optical
optoelectronic memories Outlines the
materials Discusses their applications in
materials and device challenges as well different devices including solar cells, LEDs
and electronic memory devices An essential
as possible strategies to promote the
commercial translation of semiconductor technical resource for physicists, chemists,
electrical engineers and materials scientists
heterojunctions-based optoelectronic
Optoelectronic Semiconductor Devices
devices Aimed at graduate students and
John Wiley & Sons
researchers working in solid-state
Comprehensive coverage of organic
materials and electronics, this book
electronics, including fundamental
offers a comprehensive yet accessible
theory, basic properties,
view of the state of the art and future
characterization methods, device
directions.
physics, and future trends Organic
Semiconductor Devices and Technology
semiconductor materials have vast
Elsevier
Small molecules and conjugated polymers, the commercial potential for a wide range of
applications, from self-emitting OLED
two main types of organic materials used for
optoelectronic and photonic devices, can be
displays and solid-state lighting to
used in a number of applications including
plastic electronics and organic solar
organic light-emitting diodes, photovoltaic
cells. As research in organic
devices, photorefractive devices and
optoelectronic devices continues to
waveguides. Organic materials are attractive
expand at an unprecedented rate,
due to their low cost, the possibility of their
organic semiconductors are being
deposition from solution onto large-area
substrates, and the ability to tailor their
applied to flexible displays, biosensors,
properties. The Handbook of organic materials and other cost-effective green devices
for optical and (opto)electronic devices
in ways not possible with conventional
provides an overview of the properties of
inorganic semiconductors. Organic
organic optoelectronic and nonlinear optical
Semiconductors for Optoelectronics is
materials, and explains how these materials
an up-to-date review of the both the
can be used across a range of applications.
Parts one and two explore the materials used fundamental theory and latest research
for organic optoelectronics and nonlinear
and development advances in organic
optics, their properties, and methods of their
semiconductors. Featuring contributions
characterization illustrated by physical studies.
from an international team of experts,
Part three moves on to discuss the
this comprehensive volume covers
applications of optoelectronic and nonlinear
basic properties of organic
optical organic materials in devices and
includes chapters on organic solar cells,
semiconductors, characterization
electronic memory devices, and electronic
techniques, device physics, and future
chemical sensors, electro-optic devices. The
trends in organic device development.
Handbook of organic materials for optical and
(opto)electronic devices is a technical resource Detailed chapters provide key
information on the device physics of
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organic field-effect transistors, organic The text gives a detailed description of
light-emitting diodes, organic solar cells, optical fibre waveguides, optical fibre
organic photosensors, and more. This cables and their characteristics,
authoritative resource: Provides a clear manufacturing process and drawing of
understanding of the optoelectronic
optical fibres. In addition, it deals with
properties of organic semiconductors
photon sources, photon detectors, fibre
and their influence to overall device
optics as a medium and LAN and WAN
performance Explains the theories
systems, short and long haul optical
behind relevant mechanisms in organic fibre communication systems, electrosemiconducting materials and in organic optic modulators and their
devices Discusses current and future
characteristics. The second edition
trends and challenges in the
possesses a new section on Optical
development of organic optoelectronic Fibre Based Broadband High Speed
devices Reviews electronic properties, Network in Chapter 8, thus highlighting
device mechanisms, and
an updated version. Apart from this, a
characterization techniques of organic new chapter on Intensity Dependent
semiconducting materials Covers
Refractive Index Effect has been
theoretical concepts of optical properties introduced into the text that discusses
of organic semiconductors including
the effect of focusing on spatial and
fluorescent, phosphorescent, and
temperature profiles in a non-linear
thermally-assisted delayed fluorescent crystal medium. This chapter further
emitters An important new addition to
explains the various physical
the Wiley Series in Materials for
phenomena like the creation of sharp
Electronic & Optoelectronic Applications, opaque filaments, irradiation induced
Organic Semiconductors for
damaging of the crystal, oscillatory
Optoelectronics bridges the gap
waveguide propagation, saturation
between advanced books and
effects and other properties in detail.
undergraduate textbooks on
Primarily intended for the undergraduate
semiconductor physics and solid-state students of electronics and
physics. It is essential reading for
communication engineering, the book
academic researchers, graduate
should also prove extremely useful for
students, and industry professionals
the postgraduate students of physics.
involved in organic electronics, materials Key features • Provides comprehensive
science, thin film devices, and
explanation of optical fibre
optoelectronics research and
communication with illustrations. • Gives
development.
extensive theory and experimental and
The Engineering Handbook Springer holographic applications. • Discusses
the applications of lasers in industry,
This textbook, now in the second
edition, offers a completely up-to-date military and medical as well as fibre
optics applications. • Describes optical
and in-depth introduction to the
computing, optical gates and their
principles and applications of
applications with illustrations. • Includes
optoelectronic devices and systems.
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solved numericals at the end of book for overcoming current limitations and on
better understanding of topics.
potential developments. What’s New in
Gallium Nitride and Related Wide
This Edition Two new chapters, on fiber
Bandgap Materials and Devices
Bragg gratings for microwave photonics
McGraw-Hill College
applications and ultrawide-band subMicrowave photonics continues to see THz photonic wireless links Updates
rapid growth. The integration of optical throughout, reflecting advances in the
fiber and wireless networks has become field New illustrations in each chapter
a commercial reality and is becoming
Fully illustrated with more than 300
increasingly pervasive. Such hybrid
figures and tables, this book offers a
technology will lead to many innovative detailed, wide-ranging overview of the
applications, including backhaul
current state and future directions of this
solutions for mobile networks and
burgeoning technology.
ultrabroadband wireless networks that Optical Devices in Communication
can provide users with very high
and Computation Shahriar Khan
bandwidth services. Microwave
Graduate text with comprehensive
Photonics, Second Edition
treatment of semiconductor device
systematically introduces important
physics and engineering, and
technologies and applications in this
descriptions of real optoelectronic
emerging field. It also reviews recent
devices.
Zinc Oxide Materials for Electronic and
advances in micro- and millimeterOptoelectronic Device Applications Elsevier
wavelength and terahertz-frequency
A graduate textbook presenting the underlying
systems. The book features
physics behind devices that drive today's
contributions by leading international
technologies. The book covers important
researchers, many of whom are
details of structural properties, bandstructure,
pioneers in the field. They examine
transport, optical and magnetic properties of
semiconductor structures. Effects of lowwave generation, measurement,
dimensional physics and strain - two important
detection, control, and propagation in
driving forces in modern device technology detail, as well as the devices and
are also discussed. In addition to conventional
components that enable ultrawide-band semiconductor physics the book discusses selfand ultrafast transmission, switching,
assembled structures, mesoscopic structures
and signal processing. These devices
and the developing field of spintronics. The
book utilizes carefully chosen solved examples
and components include opticalto convey important concepts and has over
controlled microwave devices, optical
250 figures and 200 homework exercises.
transmitters, receivers, switching
Real-world applications are highlighted
devices, detectors, and modulators. The throughout the book, stressing the links
book explores the theory, techniques,
between physical principles and actual
and technologies that are fueling
devices. Electronic and Optoelectronic
Properties of Semiconductor Structures
applications such as radio-over-fiber,
injection-locked semiconductor lasers, provides engineering and physics students
and practitioners with complete and coherent
and terahertz photonics. Throughout,
coverage of key modern semiconductor
the contributors share insights on
concepts. A solutions manual and set of
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viewgraphs for use in lectures are available for many advances realized in traditional
instructors, from solutions@cambridge.org.
engineering fields along with the

Fundamentals of Guided-Wave
Optoelectronic Devices Cambridge
University Press
Liquid-Phase Epitaxy (LPE) is a technique
used in the bulk growth of crystals, typically
in semiconductor manufacturing, whereby
the crystal is grown from a rich solution of
the semiconductor onto a substrate in
layers, each of which is formed by
supersaturation or cooling. At least 50% of
growth in the optoelectronics area is
currently focussed on LPE. This book
covers the bulk growth of semiconductors,
i.e. silicon, gallium arsenide, cadmium
mercury telluride, indium phosphide,
indium antimonide, gallium nitride,
cadmium zinc telluride, a range of widebandgap II-VI compounds, diamond and
silicon carbide, and a wide range of
oxides/fluorides (including sapphire and
quartz) that are used in many industrial
applications. A separate chapter is devoted
to the fascinating field of growth in various
forms of microgravity, an activity that is
approximately 30-years old and which has
revealed many interesting features, some
of which have been very surprising to
experimenters and theoreticians alike.
Covers the most important materials within
the field The contributors come from a wide
variety of countries and include both
academics and industrialists, to give a
balanced treatment Builds-on an
established series known in the community
Highly pertinent to current and future
developments in telecommunications and
computer-processing industries.

emergence and rapid growth of fields
such as biomedical engineering,
computer engineering, and
nanotechnology mean that the time has
come to bring this standard-setting
reference up to date. New in the Second
Edition 19 completely new chapters
addressing important topics in
bioinstrumentation, control systems,
nanotechnology, image and signal
processing, electronics, environmental
systems, structural systems 131
chapters fully revised and updated
Expanded lists of engineering
associations and societies The
Engineering Handbook, Second Edition
is designed to enlighten experts in areas
outside their own specialties, to refresh
the knowledge of mature practitioners,
and to educate engineering novices.
Whether you work in industry,
government, or academia, this is simply
the best, most useful engineering
reference you can have in your
personal, office, or institutional library.

Physics of Photonic Devices John
Wiley & Sons
First published in 1995, The
Engineering Handbook quickly became
the definitive engineering reference.
Although it remains a bestseller, the
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